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ABSTRACT 

The issue of accidental environmental contamination 
of homes and businesses has been of increasing concern. Actual costs 
to. state and federal governments for relocation of persons and 
restoration of habitats have run into the tens of millions of 
dollars. In addition to these real costs, there have been more 
illusive costs to public health. These costs are found both in 
increased levels of negative physiological and psychological effects. 
The two sources thus far identified as causes of these effects are 
toxic agents and stress. Since, up to this point, research has 
focused upon toxic agents, this paper addresses issues related to the 
effects of stress. Adulf. residents (N=396) living adjacent to the 
only Class I sanitary landfill in southern California participated in 
a survey which asked for demographic information (including 
educational levels), health-related information (such as frequency of 




Significant correlations were noted (such as between educational 
level and demoralization), overall results suggest that while a t 
waste receiving landfill generates some degree of stress, it is 
insufficient to produce recognizable levels of behavioral effec 
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The issue of accide^nlal environmental contamination of homes and 
bLtsines=>es has bt^^en oi increasing cGnce?rn in the past -few yt?ars. 
Millions of Americans now recogni:^e the name?s "Love Canal" and "Three 
Mile Island"-, and associate those names with environmental 
catastrophe. More recently, Times Beach, Missouri, "dio:.in", 
"super-fund", and "Lo;:ic wast^is" have been added to the list a-f 
concerns. The-? actuaJ costs to st£\te and federal governments for 
reloc^^tion of persons und restoration of habitats have run into the 
tens of no 11 ions of dollars. Billions of dollars have been allocated 
to a "Guperfund*' for the cleanup of to;;ic sites which threaten 
additional thousands of Ame?ricans. In addition to thease real costs 
has bc^en the more iliuoive costs to public health. These costs are 
found both in increased It^vels of negative physiological effects and 
higher levels of negative psychological effects (D-segede, Pike, Z< 
Hackworth, 19S1; Gortmal-er, Eckenrode, Z< Gore, 19G2) . The twc: 
sources thus far identified as causes of th(-:?se effects are ta:;ic 
agents and stress. Up to this point, tt'ie research has focused upon 
to;:ic agents, with little information being reported on the effects 
of stress. 



Erikson (1979) found that a disaster 
psychological effects- termed the 
(Shippee, Burroughs, Z< Wakefield;, 
perce^ption of hazard left effects 
tho'^e of experiencing a disaster. 
Hansson, Noulles, and Bellovich (i 



1 eaves in its 



wake serious 
"disaster syndrome". Another study 
1980) determined that the mere 
nearly as powerful and negative as 
These findings were replicated by 
9G2). McGlen, Milbrath, and Yoshii 



(1979) have also stated the importance of psychological effectSj. and 
noted in their cross cultural study that whe?re people saw the syste?m 
as the cause, they looted to the system for the cure. Governments, 
local, state, and national, have been seen £=(s responsible for* 
alleviating whatever negative conditions are created by environmtsntal 
mishaps. This re-?sponsi bi 1 i ty has been acknowledged in the area of 
the real costs cited above. However, there is at present too little 
infor'mation on psychological and physiological costs to enable 
governments to determine what allocation of resources (if any) would 
be appropr i ate to mitigate the neg^<t i ve effects of to:: i c waste 
f aci 1 i ti es. 
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The most tlioroughly studied environmental catastrophe has been 
the nucle?ar accident at Three Mile Is^land nLtclear plcAnt in 
Pennsyl vania. Bromet , Schul berg , and Dunn < 1982) found increased 
levels of distresas as well as increases in physiological disturbances 
among those of the populatiori living near (within five miles) the 
power plant. Davidson, Baum, and Collins (1982) and Fleming^ BaLtm, 
Gisriel, and Gatchel (1982) reported increased levels, of symptoms 
remained among subjects with low perceived control and low support 
one and one-half years following the accident. Even more extensive 
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was thfc Siia-tf report of fches Pr GBident n Commir>sion on the Accident at 
Three Mile Island (Dohronwend , Dohrenwend., Fabrikat, Karl, Z< WarheiL, 
1979). About. te?n percent of' the sample studied reported severe 
demoral iration attributa^bl e to the accident. The overall le^vel of 
demoral i-:ation did declmee in the ensuing months, but remainc?d higher 
than that o-F a control <3ample. Also eiipressed was a very strong 
level of distrust of aufchciri ti es^, again declining somewhat in the 
months following. FiruJ. women, parti culary mothers of preschnal 
children^ were found to be more affected in all areas. This finciing 
was confirmed by Shippee et al . (19S0) and Dzegede et al . (1981). 

In addition to these dramatic incidents, there are more numerous 
accidents and errors, which have not received as e:jtens>ive a media 
coverage. There were? hundreds of documented cases of environmental 
damage at. long ago as 1980 (Wilkes^, Keifer, Zi Levine, 19S0) - In a 
1980 rr-port. tho? Oil and Special Materials Control Division of the 
EPA listed Iv^S contaminations of waiter supplies, 74 instances of 
polluted habitat^i, 43 soil contaminations, and 27 incidents of damage 
to human health- Even lv»s5 publicized are potential and perceived 
environmental threats. Some of these are beginning to be reported, 
such as the problems of closed to::ic waste facilities (Jones, 19S3) . 
Bcium, Singer, and Baum (1931) noted increased levels of stress caused 
by percei/ed environmental threats. They found that the "ablility to 
twoid tl-i£9 thr-eat" and "viewing the issue in terms of a challenge 
rather than a threat" were important factors in reducing the levels 
of stress.. Bhippee e?t al. reported that visual clues and 
territoriality were also important factors in the levels of effects 
repor'ted - 

Many questions remain as to the nature and strength of the 
psychological effects of perceived environmental threats and the 
accompanying pf-;ysical symptoms. Are the effects for long-term 
perceived threats as great as those for actual catastrophic events? 
Are the effects of demoralisation and quality of life similar to 
those of actual events? Do perceived threats result in significantly 
increased levels of physical symptoms? Are women in general, and 
mothers of preschool children in particular, more effected by 
perceived threat (as ttiey have been found to be by actual events)? 
This study seeks to provide information about these fundamental 
questions. 

In addition, tljere are a series of questions regarding the? 
mitigation of the? presumed effects. If these effects e>;isL, are they 
lessened by distance from the potential threat, impl/ing that to:i:ic 
waste receiving facilities should be located outside of urban areas'^ 
Are they lesser. ed when fewer visual stimuli pertaining to the threat 
are present, so that landfills could operate in urban areas if they 
are little seen and if trucks used back roads? Are they le<=;sened by 
increased openness and i nf ormati veness of officials, so that more 
knowledge would result in less stress? By addressing these 
questions, this study also seeks to provide information which could 
guide officials in tho reduction of stress effects from both G:;isting 
and planned toxic waste facilities through improvements in location 
and provision of health services. An added benefit would be 
information which could apply to other facilities seeri as 
envi ronment al threats- 
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Loccil Si gnii ic:anc:c5 n-f The ReBSc^rch 

Tha specific impetus to this project was G)tposure to loccil 
rejporis concG?rning th« only Class I sanitary landfill in Southern 
California. As a Cia«;;s I landfill, the Ben K. Kaiarian Sanitary 
Landfill <Lnown as-: B\'A ) is uniquely qualified to accept toxic wastes. 
Within the la'-.t fi/f5 years, homes have been built within orie thousand 
feci-t oi the bnuntdc^r 1 of the landfill- Becjinniny in 1980, 
i ncrc-^as: ng conr'.?rn ha«:". bPf?n e;:presse?d by those living close to the 
1 andf ill. 

Th\3 city qovernment determined that the state agencies had 
j Lir 1 ::d 1 c t i on , and requGSte?d that those? agencies verify that BKU was 
not a tiealth ha::ard. 'Ihe City Council is still seeking answers to 
thie qiie^ticnsi it posed two and one-half years before?- It has 
recently filtjd a lawsuit to obtain those answers. Severed minor 
spills of tQ::]c: fivat c?r ) al s frcm incoming trucks have occured. And 
wh I 1 '2 no It^thal le\'el9, of to;:icitv have been found and there seem to 
be? ro suscf-?p L3 bi e gj"oundWr.\ter sources, trucks are continually found 
to be unsafe ancJ emmi s-i^^i ons e;:cending state regulation by as mucli as 
S'J'.iOy. tiavc? becjn reported (Smithberg, 1983). 

The summer before data gathering bc-gan, nineteen families were 
evacuateci from tfu:'U'" homes on a sU'c-iet adjacc-^nt to the landfill. 
This evacuation Wci:^ due to met.hane gas, part of normal operrAtions and 
NOT ciue to to:;3C Wc-.stes. The resulting publicity helped pressure? the 
landfill to voluntarily cease accepting to;iic wastes about two weeks 
before the study be>qan- However, some residents are still concerne?d 
about the to;:ic wastes which had been delivered over the previous ten 
vears and which still remain. 
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Methodolorr/ 
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The sample for this study consisted of 396 adult residents of 
the cArea surrounding the landfill. Phone lists were obtained from 
the? General Telephone Company. Lists of random numbers generated 



Three 
roughly 
boundar i es of 
and f i vcj mi 1 eii. 



calling lists stratified by distance from the landfill, 
hundrcjd and fifty persons were surveyed in this manner, 
one-third located within one and one-half miles of the 
the landfill, onr-third located between one and a half 
from the lancJfill, and one-third living five to ten miles from the 
site. In addition, oversampling of mothers of preschool childfen was 
desired. This was accomplished by visiting parent-child classes in 
the area and requesting signups. These persons were then telephont? 
surveyed to mainta\in similar methodolgy. Only F^nglish speaking 
residents were surveyed. Characteristics of the sampler are displayed 
i n Tab 1 e 1 . 
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TABLE 1 



DEMOBRAPHI C CHARACTER 1ST ICS 



Area 



Age 



0 to J - 5 mi 1^14 
1.5 to 5 tmi 1 
5 to 10 mi 1 eti 




f ernal e w/chi 1 d 
male w/chi Id 
fG(?ialG w/o child 
male w/o child 



7J 

137 
147 



under 30 



30-39 
40--49 

50-59 



136 
1 17 
48 
4a 
47 



60 and up 



Re«i cie^nce 



Educati on 



0 to 2 years 
3 to 5 year?- 
5 to 9 yc-^ar'-^ 
10 or rriores 



1 1 1 

64 
75 
145 



high school 
BOiWG coll£?ge 



B- A. degree 
grad- work 



120 
147 
83 
45 



Thn -^airiplr^ wa«:. fairly equally divided among areaSj wi tn siomewhal 
more in the oute^rmoct area. The additional *=:ajnpllng of mothers ai 
preschool cnildrpn ror>uli.ed in achieving about 24 ca5f-::s in each ar<?a- 
Ah thG tc-\blc-^ iiid: Ci:^t(i?^i, aiQ^** of the sample? was young. hoiievc?r all 
ages were sufficiently reprjsented- Both education levels and years 
o-f re:'?ii d^rfice-* were^ broadly distri btited- About 40X of the sample were 
profe^/ii onai pf:*rBQns ,, 167. were housewive's and annther 157- were 
reti red . 

The In=>truinerit 

Th£? survey usci?d was adapted -from two other surveys previously 
utilized by researchc^rs studying stress related issues- Brome^t et 
al. (1982) and Fleming et al . (19B2) utliized portions o-f the Hopkins 
Life Checl.l 3 L-,t (the SCL-* 90 symptamology scale)- Questions from the 
somati :: ati on and anger-hosti 1 i ty subscal es were used- In addi ti on , 
se?veral questions were aske?d recarding frequency of colds, eating 
problpms, slff^ep problems, number of doctor visits and numbe^r of lost 
wor kdays- 

The survey utilized by Dohrenwend et al . (1979) for the 
President's Coinmi sssi on on the Accident at Three hile Island (fouruJ in 
Appc^ndiic A of the Bt^ff Report on Psychological Effects), Bromet et 
al- (1982) and Fleming et al - (1982) was modified to pertain to the? 
issue of toxic waste landfills. This produced the following scales: 

A) Demoralization- thirteen items of the twenty-six it6?m scale were 
used- This overlappc^d completely with the questions from the anxiety 
scale of the SCL-90; 

B) Rating of Current Upset- a single item scal'e, this scale was 
related to the upset reported on three other life events from a 
standardi 2 ed Li f e Evor.t Scale (designed by Thomas Hoi mtjs, Uni vc?r si ty 
of Wajihi ng ton School C.- Medi ci ne) ; 

C) Perceived Threat to Physical Health- a four item scale? 

D) Attitudo toward Duality of Life- three items; 

E) Trust in Authorities- four items - 

It should be noted that no mention of the landfill was made until 
Scale B (Current Upset) was reached- Therefore, it was expected that 
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uinnuRrs to behavioral effects anU deiKoral isati on quG?sLionB were not 
a-f-fectcd by ctttitudos towards the land-fill ope^rations. 

Anothf.?r i>€?rieB o-f qnG^stionss were assked to ascertain the frc^quency 
o-f visual stimuli regarding the land-fill and toxic waste (e.g.j How 
often do you pass by the landfill? Have you uecen truck inspections 
occur ing near v.he Landfill? Have you ever been in the landfill?)- 
Fjruillyj rorsponden l:n wpre ar^lsSd if they tiad any further comments. 



Combinxna theso> v.urvey<n resulted in a seventy item instrument 
which permitted cnmpr.iri sons bc?tween the levels of the above factorss 
e::iT»tent in subgroups of a pap)L;lation e:Jposc?d to a potential 
env3 ranrnf^ntal thrtsut Lo rit^'tarmine the effects of distanct=^,, parental 
status, se:: , and visu«».I e::pQsure. In addition^ comparisons can be 
made to the level cDf ttiese factors present in a population e;:posed 
not only to an Qncioinc! threat but al<k»a havinci recently been affected 
by an actual catas^trophe (the accident at Three? Mile Island). The 
use of thi<r. survey will al*r>o beqin a vitandardi :z ctt i on pror.es<=. in the 
stuciv of the? p sychol (jtJi cal .-^nd behavioral effects o{ envx r onme^ntal 
hrinards. 

CojT.plerion of tho surveys> 
sLtbj^^cts wer« con te^cterd over a 
of the year. 



avRragfMj about thirteeri minutes, 
f 1 ve w€?ek per i od ar'ound the f i r « 



hcr^t 
p ar t 



Resul ts 

Totals were- computed for five} different dependant variables: 
bodily effects^ anqor-hosti 1 i ty ^ demoralization., total effects and 
perception of phy<i>ical threat- Table 2 reports the frequencies of 
variou::^ levels of these variables. 

TADLE 2 

Frequenci es of Ef f ec ts 



Level 


Body 


Anger 


Demoral . 


TotcAl effects 




very low 


56-/. 


68-/. 


177. 


157. 


267. 


1 ow 


307. 


18'/. 


367. 


25% . 


1 27. 


moder£\tG 


9-/. 


10-/. 


257. 


257. 


77. 


h i gh 


5-/. 


47. 


137. 


207. 


127. 


very high 


>; 


X 


67. 


107. 


47- 


i ncompl ete 


X 


X 


37. 


47. 


397. 
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The scale for Bodily Effects had almost everyone in a low or very 
low level. Very few persons reported being both6?red by more than 
three symptoms wi th c^ny frequency. Li kewl se , f ew reported much 
trouble with Anger or Hostility. The scale of demoralization was 
much more evenly distributed and, when doctor visits and missed 
worlsdays was added, the firial distribution of Total Effects was also 
dispersed vjith slightly more persons in the lower rangers than in the 
higher. Thf.* distribution of the Threat scale was also spread across 
a.ll categories, although there were a large number of cases which tiad 
incomplete data. Adiong the completed easels, the very low leve?l 
pr edomi nated. 

Oneway an£Alyses were then performed on each of four dependant 
variables (a separate} analysis of Anger was omitted). Six 
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Vc\r 1 ,:\blQS-: ware uti 1 1 -*:er.l : distance -from the landfill <the 
wer-e described above), st?;; (-four cjroupincjB: fomale? with 
child under five?, iitctlr? ui Lh child, othDr -femaxle, other malt?), age (in 
fiv« ye?c^r agt? categcDries between 25 and 60), e?ducationj, whether a 
homeowner or reritG?r, and length o-f residence. In addition, a 
corrclatiun Wf:^ri cjc?Lwr nu ne?d b6?tw€^en the -four cJe?pendant variables and 
the variabio SUiinuli (a combination o-f si:^ questions rc^garding 
frc?quc}ncv of 6.ii,po^ur-G to visual and olfactory stimuli). 1 he:- rer>ul ts 
o-f tl*ip^)rj tt ■:>t^ aro di'-:>played in Table 3. 

TABLE 3 



S L on:i i i cance o-f Ef-f ects 



Vari abl 
(F s^tatJ Stic) 



DcDd 1 1 y 
hi i r-cU". 

1 . 3£>68 



Demoral ~ 
i ;-:ati on 

0.31:79 



lotal 
Effects 

0. 1939 



Percei ve?d 
Threat 

37. 3412-5^'«-^ 



SFX 
ACE 

EDlJf:ATiaN 



1 . l^rl^i:} 

1 . c3:r;o 



0. 6"?'5S 
4. Z'\07f'^"> 



4. 8o96-i^->? 
3. 0879'^-^ 
3. 3578 ^-i^- 



4.S791 

5.9639-^^-^->r 

O.OoiO 



CIWNEI^/RENTER 



4. 38;:J4->- 



27. 14ljfct>-^* 



I6.:n97-H"i^-^ 



0-95U7 



LNGTM-RESIDE 



0-941-:2 



0.7409 



0. 106t5 



1.72/3 



(Pearson's r) 
STIMULI 



-.014 



"-.oai 



060 



-.339-:^->: Jt- 



•>5-~p ^ . 05; ^^=^p . 01 ; •i^-^^'K-=p< . 001 

There were^ significant effects found for Bodily Effects or^ly 
among the four sei; yroupingu (p<.01) and between owners and renters 
(p!.05). De^moral 1 nati on was liighly significant betweeri levels of 
age, educatior^, and ownership (all p<.001). Total effects W€?re 
significant (p'l.Ol) amcjng se;rec, ages anu ^rducation levels, and 
highly significant (p!,001) betwe^en owners and renters. Thre^at was 
highly significant b/ area, age and stimuli and was significarit for 
se:: . 

FurthQi annlysi-3 of the mei?.ns of the variables with significant 
rel c\Li on«%hi p-.> with lotal Effejcts and Perceiv6?d Threat revealed ttiai 
fetn^rJc^s with preschool childrc^n had the highest level of effects 
(37.2), but that malus without children were? ttie most diffcire^nt (and 
lowest- 27.3). For age, t^ie youngest group reported a higher level 
of effects (41.7) than the other groups (25.5 to 32.5). this was 
also true for tt^e least educated group (46.4) relative to tho other 
groups (basically decreasing with increasjncj 6?ducation from 36.2 to 
23.1). Finally, renters reported quite a fevj more symptoms (39.2) 
than honi6?ownors (30.2). 
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The rneans for Perceived T^\reat revealed that thaunc in the 
closest area felt much more threatencjd (13.22) than those in the 
other areas (10.45 and 10.25). For the sejcual groupings, males with 
children under 5 felt most threatened (12.58) followed by females 
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w? th childrnn ^5 (I'll.lO), f tcMUral without children (11 •36) and 
males without children 'sS (10.62). Thc^re was of c\ pattern among 

tho aqe groupings, bul: oldtvr pc-^rsans (50 and above) He^t least 
threatened (me^^^n about 10.1) while those unde^* 35 felt most 
threatened (mc^an abovt 12-2). For ^stimuli the negative correlation 
indicated that incrrjaiit?d peircieived threat wa^i inoderate^ly correal r tod 
with increa*r,ed frequti^ncy of visual and olfactory stimuli- 

Di ?.cu?.tJ on 

The overcJl conclu:-:iori derived from the above results is; that 
while? a to*:3c wasto receivmcj landfill generates some degree of 
streBS wifchln a populatioii surr'oundinq it, this stres=> is 
i n=%u ff 3 ci e3n t to producr? recognizable levels of behavioral effecti">. 
Higher level's of strt:f=>s, a^s chatract er i zed by feeling threa^tF^ned, were 
found in all three of thui anticipated variables. ThoHP living 
cloBeJst to Lhc^ faciltlv and those presented with more r emi nd(-:-?r s of 
the facility felt signi f icantJ y more thret^te?ned than *:he re=^t of the 
populc\tian- Tho'se aiora Hu^scFipt i bl o to Btres<3 (mothers of young 
children) al'^o felt most threatened, although it would be more 
accurate to s^-r/ that nicies wittiont young cnildren felt significantly 
1 e»s thr e^\t€^ned. 

Tl:e<-:;e feeJings of threat did not carry over into str'ess effects, 
neither cognitive? nor so(riatic. NeiLher Arcja nor Stimuli demonstratud 
significant di f f erenci-'S for Eiodily Effects^ Demoralization, or Total 
Effects. Only in seicual groupings did effects appear, and then only 
for E(odily Effects and lotal Effects. In addition, the difference 
wan mostly theit males without young children had lower effects, 
rather than the e;cpected difference that females with young children 
would show much higher effects. Of course, there is nothing to link 
these gender differences to the to;;ic waste facility. 

This population gave evidence that it was more stres^sful to be a 
young J little-educated renter with small children. Living in 
projciffiity to a to:cic waste receiving landfill added little to these 
other factors in producing stress effects. 

The data did indicate that living in prrjximity to this facility 
was capabl e of produci ng si gn i f i cant percei \ ed ef f ects (found thus 
far for Perceived Threat). Further analysis of the data will 
included perct.»pti on<o of Degree of Upset, changes in Quality of Life, 
and Trustwor ttiiness of Authorities. Both the continued presence of 
persons at City Council meetings and the comments appended to our 
survey indicate that some people f6?el strongly a»ffected by the 
landfill. While these feelings do not appear to c«{rry over to 
Btressi-rel a t6?d physical effects, they are suffici:?r»t to warrant 
con t inued i nvt:^s:*t i gat i on - 
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